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(57) [g^] 

[nil] ©j 

■V'tmitLfc p o^fbitcw-r 5, p tcWfS-r 5 m 

T^g+S^kU/cmO^^blg amma^g ainma= (A 
m/m) / (AP/P) *5iCT't+®U Pilgamm 

a (Dm^(om^^t>^t^i=> gamma ^?<Dmm.m^t 
Lxm^&i&iL. c(omm.mmti^p}}^mtrji:i,? comic 



8. 




(2) 

1 

to p x-mmt LfcP (omtmicMt § . ^© p t ^t^jts-r 

5m7?M+S^tLfcm<Dg^bMg amma^ 

g amma= (Am/m) / (AP/P) 10 

^t>-**>e. gamma * P©)iMMISi: LTMI^jfiftt 

3fi<tt<D*f^jb^p.i^< c t^^mt-r^yt^mmmtmn 20 

-y^-rXMBiSL^ u(DxXMBilLfc/'^^'->'*^e. 
1i$a^S4LTlBi|/^7- P tcmtfcSilB^fi'lm 
^=e-iit-U Pi:m©ga^!()^C«5igB®/'^'7-*ta^ 
•r§7t¥6^«ffitB^sa^?4T*oT. ^P ^:rliJ^bft 
m(Dltgi{<Dffl*i-&t5-a:*^P.. m* P (OSi^MIStm (P) 
tLTM^mU i^© (1) 

(dm/dP) * (P/m) =p;TSfi- • • (1) 30 
rcTcb. dm/dPam (P) ^P-(:«»L/cMf( 
^mtctmP target fCJ^Ufcffi^SjlffiiS/'^^- 
i: -r 5 c i: t f S)t^W1iaiiB®»473So 

[liS?«4] WjR3a3fS«cD7t#e^«f8tBSiS^^?4(c 
*5l/^T. HfilBm (P) {im©2^^i:LTMi«aftCr^ 

ii ii^itist-rs^^m^fifB^fi^T^ffio 

*5V^T. tiifB2:^jii:i^^a * p' + b * P + c ilL. K2 
:^^Sa*P' + b*P + c©«a, b, c tmifBmS 

lOfB (1) ^0«*StWU <l®®lCt£;U/c:fl 40 
^«iifB^/'«7-i:-r:5 c i:*1tili:-rsJt¥«1«^fB 

[iS5i<« 6 ] m^m 3 , 4 $ 5 tm(D^^i/^mmi 
mm^ysmctsi^x. MiBm. ^^t/niSufBs^fi^w 

Ml a*fBI?gPti:*t/Sf U^fV. ^ § 1/ ^ti: cm 5><D 
iS7?*\ ^n^nm^fflJWT i: * § m t P £Offl*-&t>-t± 
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2 

?)*^l;46^i6P>nfcP(Dli5BllcD-i:of£itAoTV^5il 
^(Dt>i:o«ffitcf5i;fcffi^ajifBif/W-i:L. 
MIB^SA^O-i:otBuf3ii5HtcAoTi/^:&i.^7b\ tulB®*^ 
HulBSBHtc1iil!(AoTi^?.i:t{±. HOlgtc^SC/'cffit 

ftjiiBSi/^^-ii LTSgfflL^i/^i: t^mmtt^^^ 
[0001] 

[0 00 2] 

im:(Dmmz i#m¥9- 13894 e^i^^tca. 

^wtf fgiE^s47?ffi*^fBic^nTt^5c c (D^^m 
mimn^ysmi. iBSM^^itsm-^iBSJAy- p 

fsiBiss^T^ffia. ft^mmmam^wici^Lrtmf'^ 

V-P^mKM'ci'^ii.ii''^>^^-y^'r7. MB®L> 

<: n*»^ t TtB®-'^7- p \cn^\,nxm.'mwmm 
^^^^-\.. w^\tz^fz.'mz (p) *g (p) = 

(Am/m) / (AP/P) ttj^oT«46. gL<{ih 
(P) = (Am/m) /APtStoTh (P) ^5t?J6. 
g (P) SL<ah (P) JcS^a^TlB^^W-fDji^ 
S^ffpffif S ii i: ic J; 0 «jilB^^^7-^i?i^LT^^ 

[000 3] 

[fSB^A^ft?j*bJ;9i:t2.lifi] ilB^Hir^^g- 1 3 8 
tB^/^7-»cWJSLfc?l*M^«'limO^*8^b1iM 

g (p) tca-p'i^T«)iiBii^^7-^i*^-r?.ft^*w* 
-0iji:LT> g (p) ifm^^mm^wmt.\.x<o% 

filL, P t tS-^i/^TSMIE^/W-^i^^-rSiitti: 
[0 0 0 4] L*>L. mii^WtcB, m^\f%m'^v-n: 

^rf Xi'±©tim^^K.T 1 oaO^lk^-tirT^'^^- 
T^-n^tlg (P) «l+WtTt. fcA^O>10{@©x 

(CckD, lOfiWg (P) x-;5f{itf&o<c;t*^^^ 

^n^o g (p) \mwm. (*»>$fc:«#iitii)P) 

[0 0 0 5] ^Wm. «^^JF>HtJ:t)S4fB^®i|i 



(3) 

3 

[0006] 

§ p izMLrt(D p rm^itLfc p (omtmicMt^. lo 

gainma= (Am/m) / (AP/P) 
^tJ-arA^e. g a mm a ^ P (OSIjiFsflSt LTM^jfiiH 

[000 7] mi».mzKm^^mii. mj>^m i im(D^ 
n^m<DmiMmmcMi^'-t^mmy^)W assv^ 20 

[0 0 0 8] tmmsi^m^mmt. yt^ff^mmmm 

W t TIB®/ W - P -y:^*^ *IBfiSg|5 

$>r}X. ^P tm'&l'rcm<Dm^om^^t>^t)^^. m 30 

^piDmmmmm (p) ttrmmimu ^X(o n) 

(dm/dP) * (P/m) =m^ffl • • • (1) 
fcfcb. dm/dPtim (P) ^P-e^^LfcMfJ 
%^fc-r«P target tCiSUfda^SiifB^/W- 

[0 0 0 9] i«*«4ta^5liWi> il*®3lB«c®7t 
^fi^'lilBIB^II^T^ffitCfcl^T. MIBm (P) {im©2 

[0 0 10] IS5R«5t^S5ilWa. li*a4tB^«)t 40 
^6^1f|gIBiJS^77ffifC^3l^T. lufB2i^i^^a*p' 
+ b*p + ci:L, M2i^?iea*P' + b*P + c©<^ 

iia, c tmrnwiMmn^^. mib (d iK©«^tf 

[0 0 11] W5RS6t'^§5gWa. li5R«3. 4S/"c 
^^^it5fBSa^S^^^S^iIB*fB^g|5^^: WfS-r § fi^ U 
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[0012] %nsm 7 Kmrnna. tmm i /f3^e> e $ 

T. tfiffi|gA^^ii(feoT$?)Jb^i:i6^i6^n/c:P(DlBH 

ffi^aji!Bfe?/^7-i: HiIIB*SA":t>totBul3IBffl(C 
AoTt^:&i/^*\ Hfi8B1i*^HuaB$Biaic1ii(AoTi>Si: 

ta. if (D*itcf£;i;fcfiitajSfBiJ>'^'7-t LT^gfflb 
i&v^ci: ^mill-So 

[0 0 13] 

mmmn^mmnm i (onmmm^^-t. com i 

^W't*«3B®S4^g©||)5i5Jg«|TS5o 0Ui:*3i/> 

T. 1 0 1 im^ffimmmmmwt Lxoytv'^ x^t 

fe?.c. c:£D)¥;f-vx^ 1 0 nmm^m^mtLxco^ 

e^-^l 0 2lcj;0[H]$ilgi)$n. 7^kr-yi'7>y:/l 
0 4rtcD0^t^l^7tjg.. U— <f7ti!^.*^5)ai*f^ 
nrcJtlf- AA^^fi^l/VXl 0 StifJ^-r-f 1 0 

[0 0 14] 10 9a±fB^— »f7tMO/^V~*$iJlll¥ 

Si:tT(Dny hD— 7 i o 8*^6>cD/'^'7-fg^ptcJ; 

I? mmt 5 ^ 7 - s*^ * § s 

T&^o CCDl^-- !fV^7-^iifflI^Sl OQttnybO- 
^1 0 8!b>"5©''^'7-Jg^pli:WjS-r§/W- 

?l5!b^e.©>'^;l/XiS^li: <t D IBitr-:? ^c^£;l:T±iB^' 
[0 0 1 5] ^If-yi'T-yy 1 0 4li. lf)fei^:«)^6 

dbSt^nfcT^if-A^Wit^i-yxi ostcifs^t-r-rx 

1 0 1 (DfBiiffitCftTtts %'T^7.^ 1 0 1 OlB^ffi 
3b^ & ©El*7^ >&^^gB-eS7t t T^«gg!!-r § c i: C cfc 
0. iirr^T.^ 1 0 1 cDfBilS*^p>OS*f7tti:iSL:;fc-r 

~^'§.^m%^. z.<DT-^\wt. R Fi^diiHij^i 0 

^^MtiililieS (P/H) 1 0 6tc:J:!)> ^■<D±«iJot?-^ 
[0 0 16]ffc, RF^aiHSSl 0 SA^SOx-^StM 
P^;l'1^ai#©i: tTOd^hA^aJlUSS (B/H) 1 0 

TtiOi^ai^n. if-^'^tbiHigsi^o 6(Dai;b«^p 

kStf4?bAi^Wlil8Sl 0 7©Hi:^fe#b t A^ayhP 
1 0 8li:A:'D5n?.c. n^hP-^ 1 0 8ti. -65 
fi^TgrV'i'^pnytfa-^T'feO. CPU. -fuJfyL. 
ROM, r-^RAM, A/D^^fg, D/AE^H^ 
Eh-^^r^^. pybp-7i0 8tt, if-^1^tii[H)gS l 
OeOiil^^lfl^pkRtf^'hA^tiiislSSl 0 7Oai;^^ 
^b t^A/D^mg§-eA/D^^fCK»)ii^>> /W 
-ig^ p * D / A ^^flT' D / A t r l^-- If /^7- 



(4) 



[0 0 17] m2ii^mMBM<DT)l:=tV XK^^^to 
Co 0 1 8] * :M» 
s q r t (x) : x(D¥73« 

Xx-y:/2 0 1 T-ny bP-^ 1 0 8*^>— »f>^7-$ij 

S / ^ ^ - y a)-r- ^ jcS C T^Ii b Tt^ tf 7 -y :/ 1 

0 4 i tiTlc-fVx^' 1 0 1 ±©RlTS©^^lc*fBi!g|5 

fifrScDll^ti/^7-1?«IEx 'jr (PCA: Power 
Calibration h v & a) ti^SC t-ti^h 

[0 0 19] C<Dm^. ziyYu-=7 1 0 8A'v^V-|i 

{±*4mWA^P> 1 1 mW^f-O. 5 mWroEft^-Ji-CT^ 

r-f 1 0 1 ±(om^o)mmK7'—^^ 1 5 bib^? 20 
■ti-So LA^b. ilob— tf^^igcD/^y-poiEa-^. t 
ife^t.HiJtx^'X^ 1 0 l±Oi:©p^lCT'-:Jt 

[0 0 2 0] ii^^tc. 7,r-y:/2 0 2r% )tt!>yi'7>y7' 

1 0 4;^)^7ieX'i'X^ 1 0 l±lCXx'vy2 0 1 Tx-^ 
^IBfi^-yrfcM^A^^x-^^S^L. ft\^"j^TVf 
1 0 4*^6©x-^#^*<RF^ttUliI*Sl 0 SlCctfJii 

fli^nTtf-^^ttiiiigsi o6St>*'t*hAi^da0SSi o 

7 i D fc!-^ U"^;!/ p k RtfiP h A U'^;!/ b t *^^n 
^tl^iB^nSo CCOlBi^/W-PWfcf-t^U'^^l'P k 30 
St;*" h A b t <DM^{i0iJ^ 0 3 \Z7r<tU<r> * 

[0 0 2 1] H3©^tC*5I/^T. P«0. ImW*© 
(■r^t>-fes 4 0T-4. OmW) tCffl^^f^A^ C(D^ 
fii^SfiKtt±0»JS-?-^§o Sfc. pk. b rJJfism 
cinfc^it±o«®-efeD. «?iJ^tfO. 0 
1 vmfi[*^fi;tTtJ:i/\ i «-r>"r-y^XT'fe5„ 
0 3 tC^-riB^/W- P (Power) Wtf-^P'^-'l/ 
pkJiD%-KhAU'-^;l/b t(DM^^7°D-y hf-Si:. 0 
4{C^-r<J;'5t%5o 40 
[0 0 2 2] :^^(c, X-r'yy2 0 3(iiM^2, 6tcj^ 

03«gJi:43l,^T. t^-^'l^ailfllSSl 0 6;6^P)©p klC 

©^IS^L. e-i'^^tlilHlIiSl 0 6*^P)(Dp kRr>'3ph 
L^amSSl 0 7A^SOb t (D§ffi*^^t>-lt (-r-^Jfffi 

^*^ia)i;i?i!b^iB]i:T'fe5t><Dini±) A^s^-n-rn (p* 

Pp = -bH-sqrt (b'-4*a* 
Pm = -b — sqrt (b^ — 4*a* 

^^.iC-ei+s-rSo 2i^^cDtga2o-efei)o so 
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k-b t) /pk^^lbXcn^(D (p k-b t) /p 
[0 0 2 3] pklCMt^m^m^ 1 0 OOL 

nso ctK*, ytT'^x^ 1 0 1 ±ti:;5«:iifi-^+xw*^^ 

f /"c^ (p k-b t) /p k{iSiBgini:t,^9o 

B^-r-^fi*i^i?fa-r?.©ic, jie-rvx^ i o i 

( p k - b t ) l^-i' P'^^l' p k T^ItS 

t^o mmM (i = 80r-^^) mmLx^M&m 

[0 0 2 4] ^^t. 7.x-y7'2 0 4 7\ hP-^ 1 
0 8fi. SSfDg^^^IBg/W-PtcWJiStfcnKO^i+S 
^tMi4gamma= (Am/Ap) * (p/m) ^It^ 
tSe rivhn-^ 1 0 8a. i#S<Og 

amma^ (i -1) SgOmi: (i + 1) Sg®m*^ 

[0 0 2 5] ^(DiCttrag amma ( i) = (m 
(i + 1) -m (i -1) ) / (p (i + 1) -p (i 
-1) ) *p (i) /m (i) trjiiT)^ c©H-»*3y 
hP-vlOBTliOo CCX\ 0#gi:N#@©ga 
mm a (±±S;-ea8+»-et^l/^©T-jtT. -f-^^ffllSCN 
tti 2i::&?.o f=^-^a06lj:^-r^©J;'5Jc^?.o 
[0 0 2 6] Xy-y'fZ 0 5-Z:\ n^hP-^ 1 

OBti, Ml&jGfKx-^J t LT. P (i) ^Srx (i) t 
t> gamma-Gt (fcfcLG t tig a mma©S^ 
t^im^im (1) fri.^i:T\ P (i) tg 
amma i:G t ;6->6>3iilSMI5[^3fiftt1'5o gamma = 
G t i;:&;&P (i) %*J6fcl^©-C\ gamma-Gt 
= Otrj:^P (1) ^*i6Sfc46. gamma-Gt* 

[0 0 2 7] i^lC, :^r-y-f2 0 6T\ 3y hP-^ 1 
0 8«, X (i). y (i) (-r-^fiSci 2ffi) *>P> 

2 i^tHWI+mci: tiy^xtD2i^i<;y = a*x' + b* 
x + ctLT)&nU tco^^a. b. c*5)?i6^o il 
Ct. a*x' + b*x + c=0*^ *i65P-efe§o 

[0 0 2 8] XT-yfz 07X\ ay^n-y i 
0 8ti. ±IB2:^iE:y = a*x' + b*x + c<D®P 
p^ Pm* 

c) / (2 * a) 
c) / (2 * a) 
[0 0 2 9] ^XK. ;^x y:/2 0 81:\ n^hP-^l 



(5) 
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cn^Pt (g ainma=G t t*SfB^/^7-P) * 
p.*>-:^fctWAoTt^5i:ttctt^o-;^^p t i:L 

■r^gfflL. R l~R2CDP^lCPp. Pm(D|l§7a*^AoT 
t/-'§B#. &t>'R 1~R 2©PiStP p, P m©i^7a*'«Xo 

[0 0 3 0] ±fex9-a. ^x^-X^ 1 0 1 *^^IE^ 10 

^LfcK). T^-r-fX^l 0 l±©PCAlC;^:#:fe+X«: 

if^^^oT-'^^-y^T^r-f X^' 1 0 l±OPCAtClE 

x^ 1 0 i^^mi:tTgfair^*\ it^tr^w^A^^^ 

^fer-f X^ 1 0 lfB®^<D{S»*H^<<D 20 

[0 0 3 1] H7fi. CtD^jajg^tCjjI/^T. gamm 
a = Gt = l. 3i:Lfci:*ti:, ctucmmt^^^v- 
P 0 §^i^^^S'^■r„ gamma cDiJ^fa:/P -y h 

03b^*SP.^l\ g amma*2:^ittLfcfli^ (a) 
KXK). gamma = Gt = l. 3 t^^^'^U-^P 0 

[0 0 3 2] ii<Dmi (Dmmnma. imm i icm?>m 
Bn^mm Lfc3t^wiif si s^si^nsami-efe o so 

gptA^e.^S/^^'-y^rXhaB^t. dOrXMB® 

fcn^in^^^m^'^-ii-L. Pi:m©M^*^6ft3i 
IB^/'?7-;&IS^-r5)16¥W1f$Bi3^S4Slli:*ji/^ 

T . ^ p t © p xmmtLtc p (D^itac w-r 

^(DPtCj^tiS-rSmT'^mtfcmtO^^Mg am 
m a ^ 

g amma= (Am/m) / (A P/P) 40 

rs^^XtmL. m^ntcPt gamma (Dm^(Dm^ 

^t)^t-^p> g a mm a ^P(Dmmmmt LxmrnEHA 

L. ;:(Dai^MS*^m^fflfc^5P<D«t)5SCfc#*g 

mmm^^'7-tt^<Dx\ Ttx-rx^iDiB^.^atfe.o 

Pp= (-b* (Gt-1) + sqrt (b* 
t-2) *c*Gt)/2*a* (Gt-2) • 

Pm= (-b* (Gt-1) - sqrt (b* 
t-2) *c*Gt)/'2*a* (Gt-2) • 



[0 0 3 3] * ft. il®^ 1 (D^SSJgfilfi. %%im2\c 

XS>^r. lijRJS 1 !Bic©)^^W-W$SIBiSS*73S^3g 

V^{*8ufBS4fa^09ufB*IBfi^g|5{c^^fS;r^fl^P-^ 

5mtP«ffi^^^^3-ii^. tulBMMiaiM©J«t^*^^^< 
®T% 7^7''rX^±o^^|i(S^rr^, ^X^A'«feoT. ^ 

©i^m tcIBi? L fc r X h M^<DS4M ^ {8MfS It 

ct t) iE5lti:«afBfi^/^7-^t#5 <: *^T't 5o 
[0 0 3 4] i>:JC. *||B^^3iffltfc7t^Wttlfif3^S 

mmmm 3-7 tc^^^sw^jiffl Ltc^^mmmm 

ti, H 7 iciK-r <t ^ t . ^I^SftM^ g a m m a *\ S4 
T^-i^fiilimiDiiJ^ti'&ot-^. Tt-r-rxi^ l 0 l±(D 
fBS^!iS{fe.o#tj:S»4il^tii|itfP.-:?t. j^JTco 

[0 0 3 5] cnti^ g amma ^lt/^5MA^ n^is^ 

07*^Tfe. m<Dti*e)OtlCl:b<r. gammaOJf 

a mm a ^ftlC LT«5itB®^^7-*aSLfc<D-^fi. 
i/^AHcMI!5i£<fe(^tTt«jilBM/^7-<DfSC>0#^«] 
^CT\ gamma'e^<m<D 

[00 361^2 (ommmmxu. ±mm i (omtmm 
icm^x. m 2 iCTnTTfVdv XAof^o tc0 8 ^c^^•r 

7;l':l"UXA*^ll^7^n?>„ X-r-y:/7 0 1 ~7 0 3{i 
±tBXT>y7'2 0 1-2 0 3 i:|B|C-pfe§c. X'r>y:/'7 
0 4Tii. 3yhD-^l0 8tJ. MS[3fiiKWI^t!5: 

X (i) ^P (i) tU y (i) ^m (1) t-r 
^Ci:!?. P (I) i;m (1) *^?>BMM?&^jfim-r 
5o 05lCinif> x-:JffflS(«l 4fflT'fe5o 
[0 0 3 7] i^t, Xx-yT"? 0 5T\ nyhP-^ 1 
0 8{i. X (i) . y (1) t)'^2'AmmtmiC^i)y 

t(0&Ma. b. c^*46§c 
T\ uyVu-y 1 0 8(i. 



a*x' + b*x + ci:LTi6ittt, 
^C, Xxy:/7 0 6 



(Gt-1) 

• • (la) 
(Gt-1) 

• • (lb) 



-4 * a * (G 



-4 * a * (G 



t^i3\ COP p. Pm(OEt>^ii^i)\ ^tb^^^U-? 
t. f^ts^g amma =G t i::&5/W-T-fe5o 

[0 0 3 83:^^1;:. xx^y:^7 0 7T\ xr-y^zos 

lELl/^Ti (g amma =G t i:^i)aB^>'^7- 

p) ^^ibrcn^p t tLxnmt^o dc-ea. n 

yho— 5l08(i. 35€)A^Ui6^46rc/^7-iBHR 1 
~R 2 (OmK P p , P m£DH-^ 6>*^-7?fcJt*'«AoTI/> 
5ilttC{i^«-7?^P t hLTJffflL. R1~R2© 10 
^tuPp. PmO^TjA^AoTl^SRs &t;Rl~R2 
©P^KPp. Pm©ii^:^*<AoTl/'>^l''^fcax^— 

gamma= (2*a*P + b) * 
• ♦ (2) 

[0 0 4 0]^ (2) ^-^l^iCtmt^t. 
a* (Gt-2) *P' + b* (Gt-1) *P + c* 
G t =0 

A^ii&nSo i:Oie<DtIA^^ (1 a) (lb)^i&5o 20 
Wt^^^nti*. S (1 a) (1 b) ti. S^ft^Jgilim 

mm^^u~p(D2^A^tLrm^miiii.u co^ti^^ 

m<r>m.mm^gamxm= (dm/dP) * (P/ 
m) *^m^fflG tlC^U<ft^/^7-P^*i65^T'fe 

So 

[0 0 4 1] C:©^2CD^«iJgffi<D7;VrriJXAa. ^ 

1g{l:iaf4g amma^«Mtttg-l^-r> ffi^ImCO^^^^M 
?^jafttLf£^l!ifcltA^Sa«|/'?7-P t ^*i6§fci6, 
g a mm a ^tfgLfct tlC^-f Slfe>Ot^/jN* <ai 
x.6.ti?)o il9ti. m2(DmMBmo:>^o\cm (P) * 30 
Zij^IififWLfc^^a. b. c^l^oT. ^ (2) 
g amma^:^n>y hLfcfti^ (b) ^^"To 09tC*3 
1>T. ftSil (c) ttT'D'y hbfcm^Zi^iKLrcfe 
£D. (a) ti^l mi>^P>m.miCM 
J6 /fc g a m m a ^ 2 ^jfiftt L t cO^^^f o 
[004 2] g ammaOg^filG t^l. 3i:tfci: 

^ (1 a) (lb) ;?)^Bf+ac$n5/^v-p t (p 
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CLAIMS 



[Claim(s)] 

[Claim 1] The pattern which consists of the non-Records Department and the Records 
Department while changing the record power P serially to an optical information record 
medium is recorded the account of a test. Reproduce information from this pattern 
recorded the account of a test, and it acts as the monitor of the regenerative-signal 
amplitude m corresponding to the record power P. It is the variation gamma of m 
standardized by m corresponding to the P to the variation of P which is the optical 
information record playback approach of setting up the optimal record power from the 
relation between P and m, and was standardized by the P to each P 
gamma=(deltamAn)/(deltaP/P) 

The optical information record playback approach characterized by calcidating by the 
becoming formula, carrying out the approximation of function of the gamma to obtained 
P as a continuous function of P from two or more combination of gamma, and making 
into the optimal record power the value according to the root of P from which this 
continuous function serves as a predetermined value. 

[Claim 2] The optical information record playback approach characterized by said m, 
the signal level corresponding to said non-Records Department of said regenerative 
signal, or these both removing the combination of m and P which becomes below a 
predetermined value, respectively from the object of said approximation of function in 
the optical information record playback approach according to claim 1. 
[Claim 3] The pattern which consists of the non-Records Department and the Records 
Department while changing the record power P serially to an optical information record 
medium is recorded the account of a test. Reproduce information from this pattern 
recorded the account of a test, and it acts as the monitor of the regenerative-signal 
amplitude m corresponding to the record power R It is the optical information record 
playback approach of setting up the optimal record power from the relation between P 



and m, carries out each the approximation of function of the m to P as 
continuous-function [ of P ] m (P) from two or more combination of measured m, and is 
the following (1) type (dm/dP)*(P/m)= predetermined value... (1) 

However, dm/dP is the optical information record playback approach characterized by 
making into the optimal record power the value according to the root Ptarget which fills 
the function which differentiated m (P) by P. 

[Claim 4] It is the optical information record playback approach characterized by 
carrying out the approximation of function of said m (P) as a secondary type of m in the 
optical information record playback approach according to claim 3. 

[Claim 5] The optical information record playback approach which makes said 
secondary type a*P2+b*P+c and is characterized by calculating the root of the 
aforementioned (1) formula and making the value according to this root into the optimal 
record power in the optical information record playback approach according to claim 4 
from the multipliers a, b, and c and said predetermined value of this secondary type 
a*P2+b*P+c. 

[Claim 6] The optical information record playback approach characterized by said m, 
the signal level corresponding to said non-Records Department of said regenerative 
signal, or these both removing the combination of m and P which becomes below a 
predetermined value, respectively from the object of said approximation of function in 
the optical information record playback approach according to claim 3, 4, or 5. 
[Claim 7] In the optical information record playback approach given in either to claims 
1-6 When close [ one ] is in the range of P in which there are two or more said roots, and 
they were defined beforehand. It is the optical information record playback approach 
which makes the value according to the one root the optimal record power, and is 
characterized by not adopting the value according to which root as optimal record power, 
either when said close root is not in said range as for one or said two or more close root 
is in said range. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the optical information record playback 

approach. 

[0002] 

[Description of the Prior Art] The optical information record playbacls: approach is 
indicated by JP,9-138946,A. This optical information record playback approach tends to 
solve the technical problem that the optimal record power cannot be set up under the 
effect of offset of the record signal amplitude m and the record power P. This optical 
information record playback approach records a pattern the account of a test, changing 
the record power P serially to an optical information record medium. Reproduce this 
and it acts as the monitor of the record signal amplitude m corresponding to the record 
power P. It asks for standardized dip g (P) according to g(P) =(deltam/m)/(deltaP/P). Or 
it asks for h (P) according to h(P) =(deltam/m)/deltaP, and the optimal record power is 
determined and set up by evaluating the excess and deficiency of record power based on 
g(P)orh(P). 
[0003] 

[Problem(s) to be Solved by the Invention] Above-mentioned JP,9-138946^ is not 
mentioned in the above-mentioned optical information record playback approach about 
the concrete technique of determining the optimal record power based on normalization 
dip [ of the regenerative-signal ampUtude m corresponding to record power ] g (P). As an 
example, g (P) will look for the record power which becomes equal to the predetermined 
value Gt of the proper of the optical disk as an optical information record medium, and, 
as for this concrete technique, will determine the optimal record power based on Pt. 
[0004] However, even if change the location on an optical disk, it specifically changes 
ten kinds of record power, it records a pattern and it calculates g (P) to the amplitude of 
the regenerative signal from those locations, respectively, it is difficult to only obtain at 
most ten data and to search Pt from these. Moreover, it is expected by record sensibility 
dispersion of an optical disk, the defect, dust, the crack, dispersion of 
regenerative-signal measurement, etc. that ten g (P) data vary. As for g (P), it is 
unknown whether monotonicity (monotonous reduction or monotonous increment) is 
guaranteed. Therefore, the reliable optimal record power may be unable to be obtained 
by the above-mentioned optical information record playback approach, and it is 



inconvenient. 

[0005] Even if this invention has dispersion in the measured value of the 
regenerative-signal amplitude according to various causes, it aims at offering the 
optical information record playback approach that the exact optimal record power can 
be determined. 
[0006] 

[Means for Solving the Problem] In order to attain the above-mentioned object, 
invention concerning claim 1 The pattern which consists of the non-Records 
Department and the Records Department while changing the record power P serially to 
an optical information record medium is recorded the account of a test. Reproduce 
information from this pattern recorded the account of a test, and it acts as the monitor 
of the regenerative-signal amplitude m corresponding to the record power P. It is the 
variation gamma of m standardized by m corresponding to the P to the variation of P 
which is the optical information record playback approach of setting up the optimal 
record power from the relation between P and m, and was standardized by the P to each 
P gamma=(deltam/m)/(deltaP/P) 

It is characterized by calculating by the becoming formula, carrying out the 
approximation of function of the gamma to obtained P as a continuous function of P 
from two or more combination of gamma, and making into the optimal record power the 
value according to the root of P from which this continuous function serves as a 
predetermined value. 

[0007] Invention concerning claim 2 is characterized by said m, the signal level 
corresponding to said non-Records Department of said regenerative signal, or these 
both removing the combination of m and P which becomes below a predetermined value, 
respectively from the object of said approximation of function in the optical information 
record playback approach according to claim 1. 

[0008] Invention concerning claim 3 records the pattern which consists of the 
non-Records Department and the Records Department while changing the record power 
P serially to an optical information record mediimi the accotmt of a test. Reproduce 
information from this pattern recorded the account of a test, and it acts as the monitor 
of the regenerative-signal amplitude m corresponding to the record power P. It is the 
optical information record playback approach of setting up the optimal record power 
from the relation between P and m, carries out each the approximation of function of the 
m to P as continuous-function [ of P ] m (P) from two or more combination of measured 
m, and is the following (1) type (dm/dP)*(P/m)= predetermined value... (1) 
However, it is characterized by dm/dP making the value according to the root Ptarget 



which fills the function which difiPerentiated m (P) by P the optimal record power. 
[0009] Invention concerning claim 4 is characterized by carrying out the approximation 
of function of said m (P) as a secondary type of m in the optical information record 
playback approach according to claim 3. 

[0010] In the optical information record playback approach according to claim 4, 
invention concerning claim 5 makes said secondary type a*P2+b*P+c, from the 
multipliers a, b, and c and said predetermined value of this secondary type a*P2+b*P+c, 
calculates the root of the aforementioned (1) formula and is characterized by maldng the 
value according to this root into the optimal record power. 

[0011] Invention concerning claim 6 is characterized by said m, the signal level 
corresponding to said non-Records Department of said regenerative signal, or these 
both removing the combination of m and P which becomes below a predetermined value, 
respectively from the object of said approximation of function in the optical information 
record playback approach according to claim 3, 4, or 5. 

[0012] Invention concerning claim 7 is set to the optical information record playback 
approach given in either to claims 1-6. When close [ one ] is in the range of P in which 
there are two or more said roots, and they were defined beforehand. The value according 
to the one root is made into the optimal record power, and when said close root is not in 
said range as for one or said two or more close root is in said range, it is characterized by 
not adopting the value according to which root as optimal record power, either. 
[0013] 

[Embodiment of the Invention] Drawing 1 shows the 1st operation gestalt of the optical 
information record regenerative apparatus which applied this invention. This 1st 
operation gestalt is an operation gestalt of the optical information record regenerative 
apparatus which applied invention concerning claims 1, 2, 6, and 7. In drawing 1 , 101 is 
an optical disk as an optical information record medium. Record of the data to the 
recording surface of an optical disk 101 and playback are performed by the light beam 
by which revolution actuation of this optical disk 101 was carried out by the rotary 
motor 102 as a revolution driving means, and outgoing radiation was carried out, the 
light source which is not illustrated, for example, the laser light source, in an optical 
pickup 104, being condensed by the recording surface of an optical disk 101 with an 
objective lens 103. 

[0014] 109 is a light source control means which consists of a laser power control means 
which controls the power of the above-mentioned laser light source by the power 
command p from the controller 108 as a control means. This laser power control means 
109 modulates the above-mentioned laser light source according to record data by the 



pulse signal from a data modulation means which does not drive and illustrate the 
above-mentioned laser light source by the power (supply voltage) corresponding to the 
power command p from a controller 108. 

[0015] An optical pickup 104 condenses the light beam by which outgoing radiation was 
carried out from the laser light source to the recording surface of an optical disk 101 
with an objective lens 103, and acquires the data signal according to the reflected light 
from the recording surface of an optical disk 101 by receiving and carrying out photo 
electric translation of the reflected light from the recording surface of an optical disk 
101 by the light sensing portion. This data signal is amplified by the RF detector 105, 
and the peak level of that upside is detected by the peak detector (P/H) 106 as a peak 
level detection means. 

[0016] Moreover, the peak level (bottom level) of the bottom is detected by the bottom 
product detector (B/H) 107 as a bottom level detection means, and, as for the data signal 
from the RF detector 105, the output signal pk of the peak detector 106 and the output 
signal bt of the bottom product detector 107 are inputted into a controller 108. A 
controller 108 is a common microcomputer and consists of CPU, Program ROM, a data 
RAM, an A/D converter, a D/A converter, etc. With an A/D converter, a controller 108 
carries out A/D conversion of the output signal pk of the peak detector 106, and the 
output signal bt of the bottom product detector 107, incorporates them, carries out D/A 
conversion of the power command p with a D/A converter, and outputs it to the laser 
power control means 109. 

[0017] Drawing 2 shows the algorithm of this operation gestalt. Henceforth, the 
following notations may be used for a operator notation. 

[0018] * multiplication/: while a controller 108 changes serially the power command p 
to the laser power control means 109 at the square root step 201 of division sqrt(x):x, 
make the pattern to which the laser power control means 109 becomes irregular 
according to the data of the pattern which consists a laser light source of the 
non-Records Depau'tment and the Records Department by the pulse signal from a data 
modulation means, and becomes a predetermined field on an optical disk 101 from the 
non-Records Department and the Records Department by the optical pickup 104 record 
the account of a test. The predetermined field may be called power proofreading area 
(PCA:Power Calibration Area). 

[0019] In this case, a controller 108 changes 0.5mW (record power) of power P of a laser 
light source at a time from 4mW to llmW by the power command p, and makes data 
record on the predetermined field on an optical disk 101 15 times. However, data are 
made to record on the range of the power P of this laser light source, and which field on 



a unit or an optical disk 101, or is a selection matter on a design. 
[0020] Next, at step 202, an optical pickup 104 reproduces data from the field which 
made data record at step 201 on an optical disk 101, the data signal from an optical 
pickup 104 is amplified by the RF detector 105, and a peak level pk and a bottom level 
bt are detected by the peak detector 106 and the bottom product detector 107, 
respectively. The relation between these P pairs of record power peak level pk and a 
bottom level bt becomes as it is shown in the table shown in drawing 3 . 
[0021] In the table of drawing 3 , although P corresponds per O.lmW (namely, 40 
4.0m W), these unit conversion are the matters on a design. Moreover, although pk and 
bt are non-units, this is also a matter on a design, for example, they are good also as a 
O.Olv unit etc. i is an index. When the relation of the record power P (Power) pair peak 
level pk and bottom level bt which are shown in drawing 3 is plotted, it comes to be 
shown in drawing 4 R> 4. 

[0022] Next, step 203 reflects invention concerning claims 2 and 6. Here, in the table of 
drawing 3 , a controller 108 eliminates data lower than a predetermined value about pk 
from the peak detector 106, and chooses the thing beyond a predetermined value. In 
quest of /pk, data lower than a predetermined value are eliminated about these (pk-bt) 
/pk(s), respectively (pk-bt) from each combination (a data signal is the same and i is the 
same things) of bt from pk and the bottom product detector 107 from the peak detector 
106. The thing beyond a predetermined value is chosen. 

[0023] For example, if the predetermined value over pk is made into the threshold of 
100, the data of i= 8 will be eliminated in the table of drawing 3 . This has a defect, a 
crack, etc. on an optical disk 101, and the playback data level of the location eliminates 
unstable data, and it is efiTective in raising next count and the dependability of a 
judgment. IVf oreover, (pk-bt)/pk calls it a modulation factor m. Since he wants to remove 
the effect of the reflection factor of an optical disk 101 itself although the playback data 
amplitude is evaluated, it is m which standardized the playback data amplitude (pk-bt) 
with the peak level pk of playback data, and it evaluates the playback data amplitude 
by m henceforth to it. The result of having calculated the modulation factor by having 
eliminated outlying observation (data of i= 8) comes to be shown in the table of drawing 
5 . Here, the data number N is set to 14. 

[0024] Next, a controller 108 calculates normalization dip gamma=(deltam/deltap) 
*(p/m) of m corresponding to the record power P from the table of drawing 5 at step 204. 
On a actual target, a controller 108 asks for dip from m of eye watch (i-1), and m of eye 
watch (i+1), and standardizes i-th gamma by the i-th. This is because count with more 
exact making it the symmetry to the i-th data can be performed. 



[0025] It is set to gamma(i) =(m(i+l)-m (i-l))/(p(i+l)-p (i-1)) *p(i)/m (i) as that formula, 
and a controller 108 performs this comit. Here, since the 0th and Nth gamma are 
incalcidable by the top formula, it throws away, and the data number N is set to 12. 
Data become as it is shown in the table shown in drawing 6 . 

[0026] Next, at step 205, a controller 108 is setting P (i) to x (i) and setting to y (i) 
gamma*Gt (however, predetermined value from which Gt's serves as a target of gamma) 
as approximation-of-function data, and approximates a continuous function from P (i), 
gamma, and Gt. Since he wants to asln for P (i) used as gamma=Gt, in order to ask for P 
(i) used as gamma-Gt=0, the approximation of function of gamma-Gt is carried out. 
[0027] Next, at step 206, a controller 108 approximates y as secondary type 
y=a*x2+b*x+c of x by secondary recursion count from x (i), and y (i) and (the 12 data 
numbers), and asks for the multipliers a, b, and c. It is P for which a*x2+b*x+c=0 asks 
here. 

[0028] Next, controllers 108 are the roots Pp and Pm of above-mentioned secondsiry type 

y=a*x2+b*x+c at step 207. Pp=-b+sqrt(b2-4*a*c)/(2*a) 

Pm=-b-sqrt(b2-4*a*c)/(2*a) 

It calculates by the becoming formula. The number of the roots of a secondary type is 
two. 

[0029] Next, in quest of the method of the right, Pt (record power P used as ganmia=Gt) 
is used for a controller 108 for this between two roots Pp and Pm at step 208. Here, a 
controller 108 among the power range R1-R2 appointed beforehand Pp, When only one 
of Pm is in close, one of these is adopted as Pt and both Pp and Pm are between R1-R2 
as for close, and when both Pp and Pm are between R1-R2 as for close, it considers as an 
error (the power for which it aslcs did not exist). This corresponds to invention 
concerning claim 7. 

[0030] The above-mentioned error is generated by an optical disk 101 being able to be 
an inaccurate optical disk, or a certain poor hardware being unable to occur, or a big 
crack etc. being in PCA on an optical disk 101, and a pattern not being correctly 
recorded on PCA on an optical disk 101 etc. In such a case, a retry is carried out from 
step 201, fixed power is adopted as record power, an optical disk 101 is discharged as a 
defect, or various cures can be considered. Anyway, inaccurate record power is not 
adopted by decision of step 208, but there is much effectiveness, such as good record, 
and protection of a laser light source, protection of optical disk 101 record film. 
[0031] In this operation gestalt, drawing 7 shows signs that the power PO equivalent to 
this can be found, when referred to as gamma=Gt=1.3. The measured-value plot of 
gamma has dispersion considerably, and if it remains as it is, the right power PO cannot 



be found. Dispersion in power is suppressed by setting power used as gainma=Gt=1.3 to 
PO with the curve (a) which approximated secondary gamma. 

[0032] This 1st operation gestalt is an operation gestalt of the optical information record 
regenerative apparatus which applied invention concerning claim 1. The pattern which 
consists of the non-Records Department and the Records Department while changing 
the record power P serially to the optical disk 101 as an optical information record 
medium is recorded the accoimt of a test. In the optical information record regenerative 
apparatus which reproduces information from this pattern recorded the account of a 
test, acts as the monitor of the regenerative-signal amplitude m corresponding to the 
record power P, and sets up the optimal record power from the relation between P and m 
It is the variation gamma of m standardized by m corresponding to the P to the 
variation of P standardized by the P to each P gamma=(deltam/m)/(deltaP/P) 
Since it calculates by the becoming formula, the approximation of function of the 
gamma is carried out to obtained P as a continuous function of P from two or more 
combination of gamma and the value according to the root of P from which this 
continuous function serves as a predetermined value is made into the optimal record 
power, even if the measurement data of the regenerative-signal amplitude varies by 
record sensibility dispersion, a defect, dust, regenerative-signal measurement 
dispersion, etc. of an optical disk, the exact optimal record power is obtained. Moreover, 
by the approximation of function, the data of the small number can determine the 
optimal record power, and test chart lasting time and the averaging time of the 
regenerative-signal amplitude can be shortened. 

[0033] Moreover, it sets to the optical information record regenerative apparatus which 
this 1st operation gestalt is an operation gestalt of the optical information record 
regenerative apparatus which applied invention concerning claim 2, and applied the 
optical information record playback approach according to claim 1. Since said m, the 
signal level corresponding to said non-Records Department of said regenerative signal, 
or these both remove the combination of m and P which becomes below a predetermined 
value, respectively from the object of said approximation of function There are a defect 
on an optical disk, dust, a crack, etc., even if dependability is missing at the 
regenerative signal of a test signal recorded on the location, the data can be eliminated 
and calculated and the optimal record power can be obtained more to acciu*acy. 
[0034] Next, the 2nd operation gestalt of the optical information record regenerative 
apparatus which applied this invention is expledned. This 2nd operation gestalt is an 
operation gestalt of the optical information record regenerative apparatus which 
applied invention concerning claims 3-7. The backgroimd of this 2nd operation gestalt is 



being in the inclination the normalization dip's gamma amplifying the effect of 
measurement dispersion of the playback data amplitude m, regenerative-signal 
amplitude dispersion by record sensibility dispersion on an optical disk 101, etc., as 
shown in drawing 7 . 

[0035] Since an amoimt called gamma is based on the amount which differentiated the 
regenerative-signal amplitude m by the record power P for this, it originates in that a 
noise surely tends to be amplified. Even if it sees drawing 7 , compared with dispersion 
in m, it turns out that the dispersion in gamma is quite larger. In having carried out 
based on such g£imma and having determined the optimal record power, there is concern 
which cannot suppress dispersion in the optimal record power however it may carry out 
the approximation of function. Then, the 2nd operation gestalt carries out the 
approximation of function of the m instead of gamma. 

[0036] With the 2nd operation gestalt, the algorithm shown in drawing 8 instead of the 
algorithm shown in drawing 2 is performed in the operation gestalt of the above 1st. 
Steps 701-703 are the same as the above-mentioned steps 201-203. At step 704, a 
controller 108 is setting x (i) used as an approximation-of-function object to P (i), and 
setting y (i) to m (i), and approximates a continuous function from P (i) and m (i). 
According to drawing 5 , the data number is 14 pieces. 

[0037] Next, at step 705, a controller 108 approximates y as secondary type 
y=a*x2+b*x+c of x by secondary recursion count from x (i) and y (i), and aslts for the 
multipUers a, b, and c. Next, a controller 108 is Pp= (- b*(Gt-l) 
+sqrta>*(Gt-l)2-4*a*(Gt-2) *c*Gt) /2*a* (Gt-2) ... (la)) at step 706. 
Pm= (-b*(Gt-l)- sqrt(b*(Gt-l)2-4*a*(Gt-2) *c*Gt)y2*a* (Gt-2) ... (lb)) 
The becoming formula is calculated. Although later mentioned about the logical 
background of this formula, this one of Pp and Pm is the power Pt for which it asks, i.e., 
the power used as gamma=Gt, 

[0038] Next, in quest of the method of the right (record power P used as gamma=Gt), 
this is used for a controller 108 as Pt between two roots Pp and Pm like step 208 at step 
707. Here, a controller 108 among the power range R1-R2 appointed beforehand Pp, 
When only one of Pm is in close, one of these is adopted as Pt and both Pp and Pm are 
between R1-R2 as for close, and when both Pp and Pm are between R1-R2 as for close, it 
considers as an error (the power for which it asks did not exist). This corresponds to 
invention concerning claim 7. 

[0039] Here, the theoretical background for which a top type (la) (lb) is materialized is 
described. The power Pt from which normalization dip gamma=(dm/dp)*(p/m) serves as 
gamma=Gt (Gt is the predetermined value of optical disk 101 proper) wants to ask. 



Then, gainma=(dm/dp)*(p/m)=Gt is analytically calculated noting that m is secondary 
type m=a*P2+b*P+c of P. Since dm/dP is the differential of P, it is dm/dP=2*a*P+b. 
Therefore, gamma=(2*a*P+b) * (P/(a*P2+b*P+c) = Gt ... (2)) 
It becomes. 

[0040] If a formula (2) is calculated further, a*(Gt-2) *P2+b*(Gt-l) *P+c*Gt=0 will be 
obtained. The root of this formula serves as a formula (la) (lb). In other words, a 
formula (la) (lb) is a formula which carries out the approximation of function of the 
regenerative-signal amplitude m as a secondary type of the record power P, and asks for 
the power P to which normalization dip gamma-(dm/dP)*(P/m) of m becomes equal to 
the predetermined value Gt from this formula. 

[0041] The algorithm of this 2nd operation gestalt does not calculate the normalization 
dip gamma directly, but since it asks for the target power Pt only from the multiplier 
which carried out the approximation of function of the amplitude m, it can suppress 
small dispersion produced when gamma is calculated. Drawing 9 shows the curve (b) 
which plotted gamma by the formula (2) using the multipliers a, b, and c which 
approximated secondary m (P) like the 2nd operation gest£ilt. In drawing 9 , the curve 
(c) of what approximated secondary plotted m, and (a) is the same as that of the 1st 
operation gestalt, and what approximated secondary gamma for which the straight line 
was asked from m is shown. 

[0042] When desired value Gt of gamma is set to 1.3, the power Pt (Pm or Pp) calculated 
from a formula (la) (lb) is set to POb, and becomes a different value from POa calculated 
with the 1st operation gestalt. This is what the curve (a) approximated from the plot of 
gamma, and since it has calculated gamma from what the curve (b) approximated from 
the plot of m (curve (c)) compared with having reflected dispersion in gamma, it is 
because the efiTect of dispersion is small. 

[0043] This 2nd operation gestalt is an operation gestalt of the optical information 
record regenerative apparatus which applied invention concerning claim 3. The pattern 
which consists of the non-Records Department and the Records Department while 
changing the record power P serially to the optical disk 101 as an optical information 
record mediimi is recorded the account of a test. Reproduce information from this 
pattern recorded the account of a test, and it acts as the monitor of the 
regenerative-signal amplitude m corresponding to the record power P. It is the optical 
information record regenerative apparatus which applied the optical information record 
playback approach of setting up the optimal record power from the relation between P 
and m. From two or more combination of measured m, it carries out each the 
approximation of function of the m to P as continuous-function [ of P ] m (P), and is the 



following (1) t3^e (dm/dP)*(P/m)= predetermined value... (1) 

However, since dm/dP makes the value according to the root Ptarget (Pm or Pp) which 
fills the function which differentiated m (P) by P the optimal record power 
Measurement dispersion is not amplified like [ in the case of Ptarget being calculated 
and asking for normalization dip from measured m from the result of having carried out 
the approximation of function of the m first, ], and the optimal record power can be 
obtained more to accuracy to measurement dispersion of the regenerative-signal 
amplitude. 

[0044] Moreover, in the optical information record regenerative apparatus which the 
2nd operation gestalt is an operation gestalt of the optical information record 
regenerative apparatus which applied invention concerning claim 4, and applied the 
optical information record playback approach according to claim 3, since the 
approximation of function of said m (P) is carried out as a secondary type of m, it is easy 
to calculate and is made as for it to low cost. Moreover, since computation time is also 
early, the averaging time of a test and the regenerative-signal amplitude can be 
shortened. 

[0045] Moreover, it sets to the optical information record regenerative apparatus which 
the 2nd operation gestalt is an operation gestalt of the optical information record 
regenerative apparatus which applied invention concerning claim 5, and applied the 
optical information record playback approach according to claim 4. Since said secondary 
type is made into a*P2+b*P+c, the root of the aforementioned (1) formida is calciilated 
and the value according to this root is made into the optimal record power from the 
multipliers a, b, and c and said predetermined value of this secondary type a*P2+b*P+c 
Without calculating the normalization dip gamma itself, the optimal record power is 
directly calculable, processing becomes simple, it is made to low cost and the processing 
time also becomes early. 

[0046] Moreover, it sets to the optical information record regenerative apparatus which 
the 2nd operation gestalt is an operation gestalt of the optical information record 
regenerative apparatus which applied invention concerning claim 6, and applied the 
optical information record playback approach according to claim 3, 4, or 5. Since said m, 
the signal level corresponding to said non-Records Department of said regenerative 
signal, or these both remove the combination of m and P which becomes below a 
predetermined value, respectively from the object of said approximation of function 
There are a defect on an optical disk, dust, a crack, etc., even if dependability is missing 
at the regenerative signal of a test signal recorded on the location, the data will be 
eliminated and calculated and the optimal record power can be obtained more to 



accuracy. 

[0047] Moreover, the 1st operation gestalt and the 2nd operation gestalt In the optical 
information record regenerative apparatus which is the operation gestalt of the optical 
information record regenerative apparatus which applied invention concerning claim 7, 
and applied the optical information record playback approach of a pubUcation to either 
to claims 1-6 When close [ one ] is in the range of P in which there are two or more said 
roots, and they were defined beforehand. When the value according to the one root is 
made into the optimal record power, and, as for close, said root of one is not in said 
range or said two or more close root is in said range since the value according to which 
root was not adopted as optimal record power, either, there are an inaccurate optical 
disk, a big crack in a certain poor hardware and PC A area, etc., and it was not able to 
record correctly, even if there is nonconformity which cannot expect ** Inaccurate record 
power is not adopted but there is much effectiveness, such as good record, and 
protection of a laser light source, protection of optical disk record film. 
[0048] Next, concrete processing of steps 201, 201, 203, and 204 of above-mentioned 
drawing 2 is explained. Supposing drawing 10 is the example of processing of step 201 
and, as for close, its P of drawing 3 is in P (i) and (i= 0...14) as a record power value 
While a controller 108 changes serially the power command p to the laser power control 
means 109 and changes P serially from No. 0 to No. 14 The laser power control means 
109 by the pulse signal from a data modulation means The pattern which consists of the 
non-Records Department and the Records Department is written in the location sector 
(i) where a laser light source is modulated according to the data of the pattern which 
consists of the non-Records Department and the Records Department, and it changes on 
an optical disk 101 with optical piclmps 104. 

[0049] Drawing 11 is the example of processing of step 202, the location sector (i) where 
the controller 108 wrote in the pattern on an optical disk 101 at step 201 is searched one 
by one (Seek), a pattern is reproduced by the optical pickup 104, the peak data pk and 
the bottom product data bt of a regenerative signal from each location are measured by 
the peak detector 106 and the bottom product detector 107, and a controller 108 stores 
this in memory as pk (i) and bt (i). This serves as a table of drawing 3 . 
[0050] Drawing 12 is the example of processing of step 203. a controller 108 ~ the table 
of drawing 3 — referring to — the data from the 0th to the 14th — receiving ~ amplitude 
amp(i) =pk{i)- it is referred to as bt (i), and it is larger than the predetermined value 
constl, and pk (i) adopts the combination of m and p, only when browning furniture 
m=amp/pk is larger than the predetermined value const2. In other words, the data 
which are not so are eliminated, j is an index which paclis the sequence in the table of 



the adopted data sequentially from 0. Consequently, the table of drawing 5 can be done. 
[0051] Drawing 13 is the example of processing of step 204, and a controller 108 
calculates normalization dip except for the 0th (head) of the table of drawing 5 , and the 
Nth (the last). Consequently, the table of drawing 6 can be done. In addition, in the 
above-mentioned operation gestalt, various deformation is possible for various 
predetermined values, such as numerical examples, such as a table of drawing 3 , and 
Gt, a concrete formula, etc. within the limits of invention which is not limited to the 
above-mentioned thing and relates to each claim. 

[0052] As for the power Pt for which it asked with the operation gestalt of the above 1st, 
and the 2nd operation gestalt, it may be desirable to multiply Pt by the constant rho of 
an optical disk proper rather than to to use as optimal record power as it is, and to make 
Pt*rho into the optimal record power. Thus, the selection matter on an equipment 
design modifies the optimal record power by an operation etc. from Pt. The range of this 
invention is to make the value according to Pt into the optimal record power. 
[0053] 

[Effect of the Invention] According to invention which relates to claim 1 as mentioned 
above, the pattern which consists of the non-Records Department and the Records 
Department while changing the record power P serially to an optical information record 
medium is recorded the account of a test. Reproduce information from this pattern 
recorded the accoimt of a test, and it acts as the monitor of the regenerative-signal 
amplitude m corresponding to the record power P. It is the variation gamma of m 
standardized by m corresponding to the P to the variation of P which is the optical 
information record playback approach of setting up the optimal record power from the 
relation between P and m, and was standardized by the P to each P 
gamma=(deltam/m)/(deltaP/P) 

Since it calctdates by the becoming formula, the approximation of function of the 
gamma is carried out to obtained P as a continuous frmction of P from two or more 
combination of gamma and the value according to the root of P from which this 
continuous function serves as a predetermined value is made into the optimal record 
power, even if the measurement data of the regenerative-signal amplitude varies by 
record sensibility dispersion, a defect, dust, regenerative-signal measurement 
dispersion, etc. of an optical disk, the exact optimal record power is obtained. Moreover, 
by the approximation of function, the data of the small number can determine the 
optimal record power, and test chart lasting time and the averaging time of the 
regenerative-signal amplitude can be shortened. 

[0054] According to invention concerning claim 2, it sets to the optical information 



record playback approach according to claim 1. Since said m, the signal level 
corresponding to said non-Records Department of said regenerative signal, or these 
both remove the combination of m and P which becomes below a predetermined value , 
respectively from the object of said approximation of function There are a defect on an 
optical disk, dust, a crack, etc., even if dependability is missing at the regenerative 
signal of a test signal recorded on the location, the data can be eliminated and 
calculated and the optimal record power can be obtained more to accuracy. 
[0055] According to invention concerning claim 3, the pattern which consists of the 
non-Records Department and the Records Department while changing the record power 
P serially to an optical information record medium is recorded the account of a test. 
Reproduce information from this pattern recorded the account of a test, and it acts as 
the monitor of the regenerative-signal amplitude m corresponding to the record power P. 
It is the optical information record playback approach of setting up the optimal record 
power from the relation between P and m, carries out each the approximation of 
function of the m to P as continuous-function [ of P ] m (P) from two or more combination 
of measured m, and is the following (1) type (dm/dP)*(P/m)= predetermined value... (1) 
However, since dm/dP makes the value according to the root Ptarget which fills the 
function which differentiated m (P) by P the optimal record power, measurement 
dispersion is not amplified like [ in the case of Ptarget being calculated and asking for 
normalization dip from measured m from the result of having carried out the 
approximation of function of the m first, ], and the optimal record power can be obtained 
more to accuracy to measurement dispersion of the regenerative-signal amplitude. 
[0056] According to invention concerning claim 4, in the optical information record 
playback approach according to claim 3, since the approximation of function of said m 
(P) is carried out as a secondary type of m, it is easy to calculate and is made as for it to 
low cost. Moreover, since computation time is also early, the averaging time of a test and 
the regenerative-signal amplitude can be shortened. 

[0057] According to invention concerning claim 5, it sets to the optical information 
record playback approach according to claim 4. Since said secondary type is made into 
a*P2+b*P+c, the root of the aforementioned (1) formula is calculated and the value 
according to this root is made into the optimal record power from the multipliers a, b, 
and c and said predetermined value of this secondary type a*P2+b*P+c Without 
calculating the normalization dip gamma itself, the optimal record power is directly 
calculable, processing becomes simple, it is made to low cost and the processing time 
also becomes early. 

[0058] According to invention concerning claim 6, it sets to the optical information 



record playback approach according to claim 3, 4, or 5. Since said m, the signal level 
corresponding to said non-Records Department of said regenerative signal, or these 
both remove the combination of m and P which becomes below a predetermined vialue, 
respectively from the object of said approximation of function There are a defect on an 
optical disk, dust, a crack, etc., even if dependability is missing at the regenerative 
signal of a test signal recorded on the location, the data will be eliminated and 
calculated and the optimal record power can be obtained more to accuracy. 
[0059] According to invention concerning claim 7, it sets to the optical information 
record playback approach given in either to claims 1-6. When close [ one ] is in the range 
of P in which there are two or more said roots, and they were defined beforehand. When 
the value according to the one root is made into the optimal record power, and, as for 
close, said root of one is not in said range or said two or more close root is in said range 
since the value according to which root was not adopted as optimal record power, either, 
there are an inaccurate optical disk, a big crack in a certain poor hardware and PCA 
area, etc., and it was not able to record correctly, even if there is nonconformity which 
cannot expect ** Inaccurate record power is not adopted but there is much effectiveness, 
such as good record, and protection of a laser light source, protection of optical disk 
record film. 



[Translation done.] 
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The following is an English translation of the claims of Japanese 
Laid-Open Patent Application No. 11-134691 (Which is referred to as JP 
11-134691). 

Claims of JP 11-134691 

1. An optical information recording/reproducing method 

which includes: 

performing a test writing in which writing a pattern of 
marks and spaces to an optical storage medium with a recording power p is 
repeated by sequentially changing the recording power p with increments 
of a predetermined power; 

performing a test reading in which reading the pattern from 
the storage medium is repeated, so that data signals are reproduced from 
the respective patterns on the storage medium; 

calculating a modulation parameter m for each of the 
reproduced data signals, each modulation parameter corresponding to one 
of the respective recording powers; and 

determining an optimum recording power based on a 
relationship between the modulation parameters and the respective 
recording powers, 

characterized in that the method comprises: 

calculating a gamma = ( Am/m)/( Ap/p) for each of the 
pairs of the modulation parameter m and the recording power p, the gamma 
defining a ratio of a change of the modulation parameter m, normalized by 
a modulation parameter value, to a change of the recording power p. 
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normalized by a recording power value; 

approximating the modulation parameter to a continuous 
function m(p) of the recording power p based a relationship between the 
calculated gammas and the respective recording powers; and 

finding a target recording power corresponding to the 
optimum recording power based on the continuation function of p obtained, 
the target recording power causing a value of the function to be equal to 
zero. 

2. The optical information recording/reproducing method of 
claim 1 characterized in that a pair of the modulation parameter m and the 
recording power p is omitted from the approximation of the modulation 
parameter if both or either of values of the modulation parameter m and 
recording power p of the pair is less than a predetermined value. 

3. An optical information recording/reproducing method 
which includes: 

performing a test writing in which writing a pattern of 
marks and spaces to an optical storage medium with a recording power p is 
repeated by sequentially changing the recording power p with increments 
of a predetermined power; 

performing a test reading in which reading the pattern from 
the storage medium is repeated, so that data signals are reproduced from 
the respective patterns on the storage medium; 

calculating a modulation parameter m for each of the 
reproduced data signals, each modulation parameter corresponding to one 
of the respective recording powers; and 
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determining an optimum recording power based on a 
relationship between the modulation parameters and the respective 
recording powers, 

characterized in that the method comprises: 

calculating a gamma = ( Am/m)/( Ap/p) for each of the 
pairs of the modulation parameter m and the recording power p, the gamma 
defining a ratio of a change of the modulation parameter m, normalized by 
a modulation parameter value, to a change of the recording power p, 
normalized by a recording power value; 

approximating the modulation parameter to a continuous 
function m(p) of the recording power p based on the pairs of the 
modulation parameter m and the recording power p; and 

finding a target recording power corresponding to the 
optimum recording power, based on a derivative function (dm/dp) of the 
function m(p) with respect to the recording power p, the target recording 
power being a root which causes a value of (dm/dp) * (p/m) to be equal to 
a predetermined value. 

4. The optical information recording/reproducing method of 
claim 3 characterized in that the continuous function m(p) is a quadratic 
formula of m and used in the approximation of the modulation parameter. 

5- The optical information recording/reproducing method of 
claim 3 or 4 characterized in that the quadratic formula is expressed by the 
formula a*p + b*p + c, and the root which causes the value of (dm/dp) * 
(p/m) to be equal to the predetermined value is calculated based the 
coefficients a, b, and c and the predetermined value, and the value 
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corresponding to the root is determined as the optimum recording power. 

6. The optical information recording/reproducing method of 
any of claims 3, 4 and 5 characterized in that a pair of the modulation 
parameter m and the recording power p is omitted from the approximation 
of the modulation parameter if both or either of values of the modulation 
parameter m and recording power p of the pair is less than a predetermined 
value. 

7. The optical information recording/reproducing method of 
any of claims 1 to 6 characterized in that when a plurality of roots are 
found and only one of the plurality of roots falls within a predetermined 
range of the p, the value corresponding to said one of the plurality of roots 
is determined as being the optimum recording power, and when none of the 
plurality of roots does not fall within the predetermined range of the p or 
two or more of the plurality of roots fall within the predetermined range of 
the p, the values corresponding to the plurality of roots are not adopted as 
the optimum recording power. 



